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CLAIMS 



[Claim(s)] 

[Claim 1] Where a light corpuscle child and an IC chip arranged in the neighborhood are mounted in 
a device loading region of a leadframe provided with an external connection terminal at least, It is a 
light corpuscle child assembly which carries out the resin seal of the circumference of this device 
loading region except for an external connection terminal region so that lightwave signal ON Deji 
to this light corpuscle child may become transparent at least, A light corpuscle child assembly, 
wherein the surface of the above-mentioned IC chip before a resin seal is carried out is covered with 
light impermeability nature resin and a perimeter enclosure except above-mentioned lightwave 
signal ON Deji of the above-mentioned device loading region after a resin seal is covered with a 
shielding piece connected with an external connection terminal for grounding of said leadframe. 
[Claim 2] A light corpuscle child assembly, wherein resin which closes the circumference except the 
external connection terminal region according to claim 1 is fabricated so that said shielding piece 
may be made inherent. 

[Claim 3]In the above-mentioned device loading region of a leadframe currently formed where a 
shielding piece with a deployment outside which is a manufacturing method of the light corpuscle 
child assembly according to claim 1, and the circumference except lightwave signal ON Deji to the 
above-mentioned light corpuscle child can cover when it inserts into a cube type, and a size is 
connected with an external connection terminal for grounding. A process of mounting a device 
containing the above-mentioned light corpuscle child and an IC chip, and a process of covering the 
surface of this mounted IC chip with light impermeability nature resin, By process of carrying out 
the resin seal of the device loading region except an external connection terminal region of this 
leadframe by transparent resin with a mounted device, and forming a transparent resin body, and 
insertion along this transparent resin outside-of-the-body side of the above-mentioned shielding 
piece. A manufacturing method of a light corpuscle child assembly including a process of covering 
the circumference of this transparent resin body. 

[Claim 4] A manufacturing method of a light corpuscle child assembly including a wrap resin- 
moiding process for a perimeter enclosure except lightwave signal ON Deji to a light corpuscle 
child of said shielding piece in a manufacturing method of the light corpuscle child assembly 
according to claim 3. 

[Claim 5]In the above-mentioned device loading region of a leadframe currently formed where a 
shielding piece with a deployment outside which is a manufacturing method of the light corpuscle 
child assembly according to claim 1, and the circumference except lightwave signal ON Deji to the 
above-mentioned light corpuscle child can cover when it inserts into a cube type, and a size is 
connected with an external connection terminal for grounding. A process of mounting a device 
containing the above-mentioned light corpuscle child and an IC chip, and a process of covering the 
surface of this mounted IC chip with light impermeability nature resin, A process of inserting in the 
above-mentioned shielding piece so that it may be inherent with a device with which the device 
loading region was mounted, and forming it in a cube type, A manufacturing method of a light 
corpuscle child assembly including a process of carrying out the resin seal of the device loading 
region except an external connection terminal region of the above-mentioned leadframe by 



transparent resin with the above-mentioned device so that the above-mentioned shielding piece 
formed in a cube type may be inherent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationJThis invention relates to the optical associated equipment (in a sentence, it is 
considered as a light corpuscle child assembly below) which changes a lightwave signal into an 
electrical signal, or changes an electrical signal into a lightwave signal, Lose the influence of the 
lightwave signal to IC for signal transformation arranged in the neighborhood especially combining 
a light corpuscle child, and control noise generating as a light corpuscle child assembly, and. It is 
related with the light corpuscle child assembly who shielded certainly the perimeter enclosure 
except the lightwave signal ON Deji field to a light corpuscle child, and stabilized it in 
characteristic, and its manufacturing method, without preparing a special shielding member. 
[0002]Although the case where an optical cable is used for the signal wire which connects between 
each device with the increase in the amount of information to exchange has increased in the latest 
electronic equipment field, In order to change into the lightwave signal which changes into an 
electrical signal the lightwave signal sent through an optical cable, or sends an electrical signal into 
an optical cable, it is necessary to make the light corpuscle child assembly provided with the light 
corpuscle child and IC for signal transformation at least intervene between an optical cable and an 
electronic device. 
[0003] 

[Description of the Prior Art] Drawjng 1 0 is a schematic diagram which illustrates the composition 
of the conventional light corpuscle child assembly with a manufacturing method, and sectional view 
(30-2) (1 0-1) indicates composition to be is a figure showing internal circuitry. 
[0004]By a diagram, the case of the light corpuscle child assembly for reception is explained as an 
example. By (10-1) (10-2) of drawing 10 , the light corpuscle child assembly 1 for reception, The 
ieadframe 1 3 with four external connection terminal 3 3_, and 1 1. 2 which were separated separately, 
1 1.3, and 1 1.4, The photo detector 32 like a pin photodiode carried in the predetermined region of 
external connection terminal 1 1 .|, IC chip 13 for signal transformation carried in the predetermined 
region of external connection terminal 1 1.2, each externa! connection terminal 1 Li, and 1 L2, 1 1-3, 
transparent resin 14' which closes this photo detector 12 and IC chip 13 to square-shaped block like 
shape with the loading region of the Ieadframe 3 3 like the range shown that only the tip of 3 3. 4 is 
exposed with the dashed line A, The perimeter enclosure except the optical fiber inserting part 36a 
of the hole shape which established the perimeter enclosure except the photo detector mounting 
surface side of the transparent resin body 14 of the square shape closed by this transparent resin 14' 
in the wrap electromagnetic wave shielding member 1 5, and the photo detector 32 by the side of 



this photo detector mounting surface and a corresj g feld. It comprises the mold body 16 
which consists of wrap light impermeability type resin 36'. 

[0005]And this light corpuscle child assembly I in this case fixes IC chip 13 to the predetermined 
region of external connection terminal 1 1. 2 which fixes the photo detector 12 to the predetermined 
region of external connection terminal 1 !„>, of the above-mentioned lead frame 1 1 by conductive 
paste etc. fust, and serves as an earthing terminal again by the same means. 

[0006]Subsequently, connect an output electrode to IC chip 13 again at external connection terminal 
1 1.4 which serves as a power supply terminal in the power electrode of the photo detector 12, 
respectively, and. Each remaining two electrodes of IC chip 13 are connected to external connection 
terminal 1 L 3 and externa! connection terminal 1 3.4 used as an output terminal. 
[0007]Then, carry out closure covering of the dashed line region A which this leadframe 1 1 
mentioned above by transparent resin 14' with photo detector 12 and IC chip 33 at square-shaped 
block like shape, and the transparent resin body 34 is formed, Then, the surface necessary region is 
covered by the electromagnetic wave shielding member 15 which consists of Nesa membranes, and 
it is made to connect with the above-mentioned external connection terminal 1 1. 2 used as an 
earthing terminal too hastily. 

[0008]The described area A is closed in a square shape by light impermeability form resin 16', and 
he forms the mold body 36, and is trying to constitute the light corpuscle child assembly 1 of a 
graphic display so that the optical fiber inserting part 16a for inserting the optica! fiber which is not 
illustrated to the photo detector 12 and a corresponding field may be formed as a concave hole. 
[0009]The photo detector 12 of this transparent resin body 14 and the hemispherical convex lens 
14a currently formed in the corresponding optica! fiber inserting part 16a make the photo detector 
12 condense the lightwave signal from the optical fiber which is not illustrated. 
[0010]In this light corpuscle child assembly 1, since the lightwave signal which enters into the 
photo detector 12 is changed with IC chip 13 and outputted from external connection terminal 1 1.3 
of an output side, a necessary electrical signal can be sent to the electronic device connected with 
this external connection terminal 1 1. 3 . 
[0011] 

[Problem(s) to be Solved by the Invention]However, in this light corpuscle child assembly 1 . There 
is a problem referred to as acting on the transistor etc. which a part of lightwave signal which enters 
into the light corpuscle child 12 since it approaches and both the light corpuscle children 12 and IC 
chips 1 3 that are located are covered with transparent resin 14' irradiates with IC chip 1 3, and 
constitute it, and generating a noise, Since stage film formation special to formation of the 
electromagnetic wave shielding member 15 was required, there was a problem referred to as a man 
day starting and being unable to expect improvement in productivity. 
[0012] 

[Means for Solving the ProbiemJAn aforementioned problem is in a state which mounted at least a 
light corpuscle child and an IC chip arranged in the neighborhood in a device loading region of a 
leadframe provided with an externa! connection terminal, It is a light corpuscle child assembly 
which carries out the resin seal of the circumference of this device loading region except for an 
external connection terminal region so that lightwave signal ON Deji to this light corpuscle child 
may become transparent at least, The surface of the above-mentioned IC chip before a resin sea! is 
carried out is covered with light impermeability nature resin, and a perimeter enclosure except 
above-mentioned lightwave signal ON Deji of the above-mentioned device loading region after a 
resin seal is solved with a light corpuscle child assembly covered with a shielding piece connected 
with an external connection terminal for grounding of said leadframe. 

[0Q13 j\¥here a light corpuscle child and an IC chip arranged in the neighborhood are mounted in a 
device loading region of a leadframe provided with an external connection terminal at least, It is a 
manufacturing method of a light corpuscle child assembly which carries out the resin seal of the 
circumference of this device loading region except for an externa! connection terminal region so 
that lightwave signal ON Deji to this light corpuscle child may become transparent at least, In the 
above-mentioned device loading region of a leadframe currently formed where a shielding piece 



with a deployment outside which the circumference except lightwave signal ON Deji to the above- 
mentioned light corpuscle child can cover when it inserts into a cube type, and a size is connected 
with an external connection terminal for grounding. A process of mounting a device containing the 
above-mentioned light corpuscle child and an IC chip, and a process of covering the surface of this 
mounted IC chip with light impermeability nature resin, By process of carrying out the resin seal of 
the device loading region except an external connection terminal region of this ieadfrarne by 
transparent resin with a mounted device, and forming a transparent resin body, and insertion along 
this transparent resin outside-of-the-body side of the above-mentioned shielding piece. It is solved 
by a manufacturing method of a light corpuscle child assembly including a process of covering the 
circumference of this transparent resin bodv. 
[0014] 

[Function]Noise generating as an IC chip according the surface of an IC chip to a wrap and a 
lightwave signal exposure with light impermeability nature resin can be controlled. 
[0015]Since a Ieadfrarne is what is formed with a metal plate, the electromagnetic shielding as a 
light corpuscle child assembly is realizable by covering the circumference of a device by using this 
a part of Ieadfrarne as a shield plate. 

[0016]Then, the Ieadfrarne equipped with the shielding piece with the shape of an extensive form 
which the circumference of the field (it is considered as a device mounting region in a sentence 
below) which mounts a light corpuscle child, an IC chip, etc. of a ieadfrarne bends in this invention, 
and can be covered with shaping, and a size is used, After covering the IC chip surface mounted in 
the device mounting region of this Ieadfrarne by light impermeability nature resin, A light corpuscle 
child assembly half completion object is formed by the forming cycle by the same transparent resin 
as drawing 10 , and it is made to realize control of noise generating as a light corpuscle child 
assembly, and positive electromagnetic shielding with covering this light corpuscle child assembly 
half completion object with bending of the above-mentioned shielding piece of an after an 
appropriate time. 

[00 1 7 jTherefore, the light corpuscle child assembly which both noise suppression and positive 
electromagnetic shielding without a special shielding member can realize can be constituted easily. 
[0018] 

[Example] Drawjng 1 is a figure which illustrates roughly the composition of the light corpuscle 
child assembly which becomes this invention, and the manufacturing process explanatory view (the 
I) of working example which shows drawing 1 drawing 2 , the manufacturing process explanatory 
view (the 2) of working example which shows drawin g i drawing 3 , and drawing 4 are the 
manufacturing process explanatory views (the 3) of working example shown in drawing 1 . 
[0019]The figure with which drawing 5 explains other examples of composition of a light corpuscle 
child assembly, the figure with which drawing 6 explains the 3rd example of composition of a light 
corpuscle child assembly, The figure (the 1) with which drawing 7 explains other manufacturing 
methods of a light corpuscle child assembly in process, the figure (the 2) with which drawing 8 
explains other manufacturing methods of a light corpuscle child assembly in process, and drawing 9 
are figures (the 3) which illustrate other manufacturing methods of a light corpuscle child assembly 
in process. 

[0020]Since the case where each is made to build in the capacitor made external with the light 
corpuscle child assembly of drawing 10 by a diagram is made into the example, the circuitry in the 
device mounting region of a Ieadfrarne differs from drawing 10 , but. It is omitted about the 
explanation which the same sign is attached and expressed to the same object member and part as 
drawing 10 since the light corpuscle child assembly of drawing 10 is made to correspond 
functionally, and overlaps. 

[0021]The light corpuscle child assembly 2 as an object for reception which becomes this invention 
by drawing 1 , Four external connection terminal 21.! and 23.2 which were separated separately, 21. 
3. and 21.4, Shielding piece 21 .5 following external connection terminal 21. j for analog signal 
grounding of them, The ieadfrarne 21 provided with light corpuscle child mounting stage 21. 6 
independently located, respectively inside this each external connection terminal 21. 1 - 21. 4 , and 



common terminal 21. 7 which is not illustrated. The predetermined region of the above-mentioned 
external connection terminal 21 j is adjoined at it. The 1st chip capacitor 22 mounted ranging over 
between the predetermined regions of located external connection terminal 2L 2 for power supply- 
terminals, The 2nd chip capacitor 23 mounted ranging over between the predetermined region of 
this external connection terminal 21. i, and the predetermined region of the above-mentioned light 
corpuscle child mounting stage 2 1. 6 which adjoins it, the photo detector 12 carried in the above- 
mentioned light corpuscle child mounting stage 21.6, The light impermeability nature resin 24 
which covers the surface of IC chip 1 3 carried on this ieadframe 21 near [ for an output ] the 
external connection terminal 21_ 4 , and this IC chip 13, And it is constituted with the device loading 
region of the Ieadframe 21, including at least transparent resin 14' closed to the same square-shaped 
block like shape as drawing 10 so that only each external connection terminal tip may expose the 
above-mentioned photo detector 12 and each chip capacitors 22 and 23. 

[0022]It is formed in the almost same size as the device loading region mentioned above, and, as for 
shielding piece 2L 5 of the above-mentioned Ieadframe 21, the hole 21a of the size corresponding to 
the optical fiber inserting part 16a mostly eo line 1 b\ < \ » n» .0 j- U rmed in the central area. 
[0023]Then, after fixing each above-mentioned chip capacitors 22 and 23, the light corpuscle child 
12, and IC chip 13 to each prescribed position of the Ieadframe 21 by conductive paste etc. first, the 
light corpuscle child's 12 electrode is connected to the above-mentioned common terminal 21. 7. 
[0024] IC chip 13 the power electrode Externa! connection terminal 21. 2 , External connection 
terminal 21. j and the earth electrode for digital signals for the earth electrode for analog signals 
External connection terminal 21 .3, An input electrode is further connected [ an output electrode ] 
with external connection terminal 21. 4 for a current supply electrode with common terminal 21. 7 as 
the above-mentioned light corpuscle child loading board 23.6, respectively. 
[0025]Subsequently, the surface of this IC chip 13 is covered with the light impermeability nature 
resin 24. Then, so that the dent hole 14b which has the hemispherical lens 14a of a convex in a 
center section in the same size as the optical fiber inserting part 16a explained to the position 
corresponding with the light corpuscle child 12 by drawing 10 may be formed. Close the device 
loading region perimeter enclosure except an external connection terminal field by transparent resin 
14' like drawing 10 , and the transparent resin body 34 of square-shaped block like shape is formed, 
The light corpuscle child assembly 2 like a graphic display can consist of inserting the above- 
mentioned shielding piece 21. 5 of this Ieadframe 23 into after an appropriate time so that the surface 
of this transparent resin body 14 may be touched. 

[0026]Since it is intercepted by above-mentioned light impermeability nature resin 24' even if a part 
of lightwave signal which enters into the photo detector 32 irradiates with !C chip 13 by which 
close arrangement is carried out in this light corpuscle child assembly 2, Positive electromagnetic 
shielding can be obtained without being able to control the noise generated conventionally and 
preparing a special electromagnetic shielding member. 

[0Q27] Drawing 2 - drawing 4 explain the example of a manufacturing method of this light corpuscle 
child assembly 2 in process below. By drawing 2 in which the ieadframe which realizes this 
invention is shown. Drawing 1 explains each of externa! connection terminal 21. 1, 23. 2 , 21 .3, 21 .4, 
shielding piece 21. 5 and light corpuscle child mounting stage 21. 6 , and common terminal 21. 7, Each 
field is connected with two strip material 21' by for example, Tiber t| - 1 9 . 

[0028]The field shown with the dashed line B of a figure is a device loading region corresponding 
to the range shown with the dashed line A of drawing !Q . Then, each chip capacitors 22 and 23, the 
light corpuscle child 3 2, and IC chip 13 in drawing 1 are fixed to each prescribed position of this 
Ieadframe 21 by conductive paste etc., It changes into the state which it connects with the usual 
bonding art and shows by drawing 3 (3-1) as drawing 1 explained between each terminal of each 
device and this Ieadframe 21, and a stage. 

[ 0029]subsequently, it is shown in (3-2) - as - the surface of IC chip 13 - for example, - , if only 
the quantity which is sufficient for a wrap in the surface trickles the light impermeability nature 
resin 24 like the black epoxy resin softened at about 150 **, The surface of this IC chip 13 can be 
covered by this light impermeability nature resin 24, as (3-3) shows. 



[0030]If a coat mold is carried out to square-shaped block iike shape with the dent hole 14b which 
explained the device loading region B in drawing 2 by drawing 1 by transparent resin 14' of 
drawing 1 0 and the transparent resin body 14 is formed after an appropriate time, it can change into 
the state which shows by drawing 4 (4-1). 

[003 1 JHeneeforth, carry out cutting removal of each Tiber U - 1 9 of drawing 2 , and. By cutting a 
terminal area with each strip material 21', and also inserting in the above-mentioned shielding piece 
21.5 along the surface of this transparent resin body 14, the necessary light corpuscle child assembly 
2 can be obtained, as shown in a figure (4-2). 

[0032]Since the above-mentioned dent hole 14b established in the field corresponding with the light 
corpuscle child 12 in this light corpuscle child assembly 2 and the hole 21a provided in shielding 
piece 21.5 of the leadframe 21 correspond, The l ightwave signal from an optical fiber is efficiently 
convertible for an electrical signal by the condensing effect by the hemispherical lens 14a of the 
convex currently formed in this dent hole 14b. 

[0033]Since the above-mentioned shielding piece 21. 5 of the leadframe 21 can use as an 
electromagnetic shielding member as it is, a necessary light corpuscle child assembly can be 
constituted easily and cheaply, without preparing a special electromagnetic shielding member. 
[0034] drawing 5 is realized in order to heighten further the electromagnetic shielding effect in the 
light corpuscle child assembly 2 explained by drawing 2 -- making (5-1) - the shape of the 
leadframe made to apply is shown and the state at the time of completion is shown again (5-2). 
[0035]Namely, by drawing 5 (5-1) the leadframe 31 in this case, Only the field of shielding piece 
21.5 of the above-mentioned leadframe 21, When it inserts in along the surface of the above- 
mentioned transparent resin body 14, it transposes to shielding piece 31. i expanded in the shape of [ 
which the perimeter enclosure of this transparent resin body 14 can cover ] a development view, 
and other patterns are formed like the above-mentioned shielding piece 2 1.5. 
1 0036 [Therefore, by bending this shielding piece 33.] with the dashed line C, D, and E along the 
outside surface of the transparent resin body 14, after passing through the process explained by 
drawi ng 3 - drawing 4 below, the necessary light corpuscle child assembly 3 can be obtained, as 
shown in a figure (5-2). 

[0037]Since the perimeter enclosure of a device loading region will be covered by the above- 
mentioned shielding piece 31.< in this light corpuscle child assembly 3, there is a merit which can 
realize electromagnetic shielding still more positive than the case of drawing 1 without preparing a 
special shielding member. 

1 0038]Drawing 6 explaining the 3rd example of composition as a light corpuscle child assembly 
shows the composition of the light corpuscle child assembly which covered the surface with 
insulating resin, namely, drawing 6 which makes an example the case where it is made to apply to 
the light corpuscle child assembly 3 explained by drawing 5 - it is (6-1) - the figure which gives 
illustration explanation of the formation method of coated resin roughly -- it is (6-2) - it is a figure 
showing the state at the time of completion. 

[0039]The metallic mold 6 for coated resin formation with the figure (6-3) showing the state at the 
time of coated resin formation, It comprises the punch 65 together put on the upper surface of the 
bottom part 61 with which the cavity 61a which the shield part main part except the external 
connection terminal region of the light corpuscle child assembly 3 mentioned above can insert with 
few margins is formed, and this bottom part 61 . 

[0040jAnd the above-mentioned light corpuscle child assembly 3 which made the light corpuscle 
child 12 the cavity 6ia of the bottom part 61 the upper surface side is formed in a means by which it 
is not illustrated that it positions in the external connection terminal region, and can fix etc., and the 
ejecting mechanism part 62. 

[0041 ]The projection 65a which inserts in the hole 21a on shielding piece 31 _■. of the light 
corpuscle child assembly 3 positioned by the above-mentioned bottom part 61 and a corresponding 
position at this hole 23, and can contact the surface of the transparent resin body 14, and the gate 
65b for resin injections provide in the punch 65, and it is ********. 

| 0042]Then, if both are combined by contact with the account punch 65 of Gokami which set and 



positioned the light corpusc le child assembly 3 explained to the cavity 61a of the above-mentioned 
bottom part 61 in the state where it opened to the punch 65, by drawing 5 so that the light corpuscle 
child 12 might turn to the upper surface side, and this bottom part 51, It can change into the state of 
the figure which has a crevice in the perimeter enclosure of the shield part main part except an 
external connection terminal region, 

[0043]Therefore, by pouring in molding resin 41' for covering, the perimeter enclosure except an 
external connection terminal region can constitute the light corpuscle child assembly 4 covered with 
this resin 41' from the gate 65b of the punch 65, as shown in a figure (6-2), 
[0044]Since the shielding piece connected with a ieadframe in this light corpuscle child assembly 4 
is not exposed to the surface, Rust generating, deterioration, etc. as a shielding piece by a 
circumferential atmosphere, environment, etc. can be controlled, without performing a surface 
treatment special to this shielding piece field, and since the surface is covered with insulating resin, 
there is a merit which can also perform freely wearing to a narrow part, a circuit proximity part, etc. 
[0045]In this light corpuscle child assembly 4, since it is not necessary to limit coated resin 41' to 
transparent resin and can apply to any resin, there is also a merit which resin can choose freely in 
consideration of the price and moldability as resin, a color tone, etc. 

[0046 j Drawing 7 in which other manufacturing methods as a light corpuscle child assembly are 
shown - drawin g 9 make an example the case where a light corpuscle child assembly is constituted 
using the Ieadframe 21 explained by drawing 2 . That is, drawing 7 (7-1) expresses the ieadframe in 
the state where dra wing 3 explained. 

[0047]Then, after carrying out cutting removal of Tiber t 7 and tg which are connected with shielding 
piece 21.s of this Ieadframe 21, It changes into the state of showing a connecting part with the 
device loading region of this shielding piece 21.5 that became tongue-shaped that the hole 21a of 
this shielding piece 21. 5 corresponds with the light corpuscle child 12 of a device loading region for 
carrying out trough folding by E of a graphic display, and an F line, respectively (7-2). 
[0048]Subsequently, a transparent resin body is formed with the same resin-molding art as the 
formation method of the transparent resin body 14 explained by drawing 4 . Drawing 8 (8-1) is a 
figure showing the state at the time of resin molding in this case. 

[Q049]Namely, the metallic mold 7 for resin molding at this time, It comprises the punch 75 
together put on the upper surface of the bottom part 71 with which the cavity 71a which the above- 
mentioned device loading region except the external connection terminal region in drawing 7 (7-2) 
can insert with few margins with shielding piece 21_ 5 is formed, and this bottom part 71. 
[0050]And the above-mentioned Ieadframe 21 to which shielding piece 2L 5 ****** made the light 
corpuscle child 12 the upper part is formed in a means which is positioned in the external 
connection terminal region, and can be fixed and which is not illustrated, and the ejecting 
mechanism part 72 by the cavity 71a of the bottom part 71 . 

[0051]The gate 75a for resin injections is established in the punch 75. Then, after setting and 
positioning the above-mentioned Ieadframe 21 to the cavity 71a of the above-mentioned bottom 
part 71 in the state where it opened to the punch 75 so that the shielding piece 2L 5 may turn to the 
upper part. By pouring in transparent resin 14' from the gate 75a of this punch 75, where the above- 
mentioned punch 75 is combined with this bottom part 71. The perimeter enclosure except the 
external connection terminal region connected with strip material 21' can form light corpuscle child 
assembly half completion object 5' closed by this transparent resin 14', as shown in a figure (8-2). 
[0052]Therefore, by carrying out cutting removal of Tiber ti - is of the above-mentioned Ieadframe 
21 below, and cutting the connecting part of each external connection terminal 21. i -21-4, and strip 
material 21', the necessary light corpuscle child assembly 5 can be obtained, as shown in drawing 9 . 
[0053]In the manufacturing method of this light corpuscle child assembly 5, since the light 
corpuscle child assembly 4 explained by drawing 6 and the light corpuscle child assembly with 
which the surface was similarly covered with insulating resin can consist of 1 time of a resin- 
molding process, there is a merit which can be constituted more efficiently than the above- 
mentioned light corpuscle child assembly 4. 
[0054] 



[Effect of the Invention]By this invention, the light corpuscle child assembly which control of noise 
generating as a light corpuscle child assembly and positive electromagnetic shielding can realize 
efficiently simultaneously, and its manufacturing method can be provided like ****, 
[0055]Aithough the case where a light corpuscle child is a photo detector is made into the example 
in explanation of this invention, an equivalent effect can be acquired even if it replaces this light 
corpuscle child with the light emitting device like LED. Although the case where the means which 
makes a non-shielding region lightwave signal ON Deji to the light corpuscle child who provides in 
the shielding piece of a leadframe is a round hole is illustrated in explanation of this invention, it is 
clear that an equivalent effect is acquired, for example by other means, such as a square hole and a 
slit. 
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- , - _r ✓ 

[ ft 2 ) mm i i si^i*fig« «hf« & ^ < m 

§ ftt i • h z t £ mm t th km : miii$, 
i mm 3 1 mm i isttojts-f «4#«3hjs^ 

ISMJt 9 a/Of i § tc J:J£*S^«mf Affile 
ft < M MMS* '># § J: 3 fcRRPMB 

fc. 

ssssiifcK i c f- y r^mm^mmmmmxm 

SU - F 7 U-A^MWettJ^FWiBX f xfg« 

l x mmmmfa s * rs fc » 

Me ^ h kvm^nm^xm* m < mm 

zmiztz mm t i-^m : mmcomm . 
i tmm s ] mm i ai^sa 

ilX '/ 1 h 'J — K 7 I— A^JiJEr A'-f .Xf^JSfC , JtIB 

fcs 

I8t. 



[00013 

x*x°ii%m i m&.frki-&) izm. mzm^tm 
teirtx immzmzixhmmm i c^m 
m%<?>mi%< i,xm*ffl&#k ixn/ixm. 

~s->v v ix^miz%&z-£t:%mTm.fob 
m^mzm-fit 

[00023 m^m^mmx-imm^tiwrn 
mmuz & o t £• s <" mmiz% ? - & 
mt h < * ro* 3&« , - 7"n^ ii lt 

^^ir-y'Mzm)htsim^z^m-tuz\i, ^< 

t tjisR^tii-^Qflffl i c b 

Kir- y'iv b lanaettfiE S **iM!* { ft s o 

[00033 

[?i*^M3 ai mwmm : m*&0Mfc mm 
m b mzwm- b m.n,mx'h o . (io-i)(i^x&^- 

|ff®11 (10-2) !irtgP«ilKfflBS;?r^L7t!at'*l» 0 
[0 0 04 3 ^rfcElT'ii^fifflTt^ miLW<r>*k&%m 
blXflfflth. EU0^(10-l),(10-2) T58fiffl«3e# 
^114*1 tt, ffl<rt^)lU/t4*«0jWBI«iHFl 

1-1 , 11-2, U-3. ll-lS-^'J- K7U~Allt . 

arattiimi- , «oBfje«tis«$ fit i ■> & e >- • ? * \ 
mzmmtix^tm^mmn i c^.yri3. 

SE«*F11-,. 11-2. H-3. h 

ioizmt am a t-^t-jEH^ < ms&tm* nt i 

C r 7 ri3h >J - H 7 U-All«JWWt mzft&7 

nvrwzMktimwmmw . wmmmr 
^mm o wmis-fv mms. axvmmm 

7rf ASl6a «rBfe< -feiSiffl $W o W&m&mk 
16' A^ir&t-;!/ Fi>M6fc TflMfc5;h."0^. 
[00053 ^LT^ c7)*^co|$3t«m3i* Hi, ft 
TJiE U — K 7 1— A 11«?^«^11- 1 ^f5f5gt«(c 

ftm^x 2mm^~ x h w?®%. 1 1 tzrmm- 1 % 

[00Go] A< >T St-.-t ^* . r 
{C-?-iimfgfe1'ri> fc ftt.. I C f ■ ••/ 0 2 »D 



( 3 ) 



1$BH I F7-2 883 3 2 



loo 07] twa, m~Yvv -h.\\<r>£& i tz® 

' 1 t j ft * d jliii* 5 
r i v « r - _[»\ U mt>>t>>. - 

[ooo8]®c, vt&nj.t i. - >vwz > 

ixtj:\vjt7 r 4J\mK'$htz#W%7 r -i Af* ASH6 

mmmw x%bi-z®± ix^->v vwwm®, ix 
mv-m : m£ft i * mm txtzwi, 
[ o o o 9 ] &j3 s isa^«ii*i4«)a3ie*^i2twi6 

■f**7 r -f A'}|A§*i6a tfiM£tlT Vift^ttRBls 

[ooio] frfr&ym^mmix'ii. zm^mz 
Mitixmv i c-hyTi3x%w>ztixtwmm 

. 3 ^m s imj-mmzmw^mm^ mtt& z t a* 

[00 11] 

AttlTtt. i£r^LTffl«-|>«-?-12t I 0**7*13 

#-8t=a«!ll«]»l4 ' ivc v^fc*W»l2(cA 

j«-4#fc*«o-»# i c+v7i3*mi*tizm 
th v -7 y $ mwm LT 7 A xstWcS-^h Z t 

Bmzmtemxn&m%z> 

x mmfoi. 5r mm hzt ttx- s * ^ 1 1 a rasa* 

[00 12] 

bmrt zmmmztiz i cf.yrt^8L 

U « - - Ri 0 

[00 1 3} jWBSIKWF^ife'J-h^U- 

^«orv ^ xmmz>ytc< t ^m^b^mmzm 
&zti& i a-vTb&mnuzmxx mm=f^> 

^mmmmmmwim-mzm ->-c mm± i x & 



^AH-ys fizw^^rnxm^tix^ u-K7 

C f-7T«*fflS:3t^«ittilB-C«aW*l8i: , rs 
'J — h"7 U-i^(««N8W?«*Bs< fV^ ^iStt« 
S: - USS fit r^V 7, fc ftf;S9j^ffilllT-S!E^1.i]:, L 

mmmiz® oVf'o &&x . »j^jt^i@i 

[00 14] 

cf^ffl] i c+vTnmzffimmmmx'mo bit 

[ 0 0 1 5 ] ife U - H 7 U-A^JSHSt'»)aS<l4 
t <r>X'h I tzib . M U - H 7 L- - A^-M $• H « 

111 j^-yp K Srg&t & ; fc & & . 
[0016] f ;t-*^T"li. U — K 7 V-A««" 

'J - K 7 1/ - A £ fgffl L . IS U - K 7 U - A COtV S -f X 

mmmizmmiitz i cf-./r«^;>MaStt»-c 

0 Wfx'®%m : m&.¥%3$.i*i t>*~? & z. t x\ % 
m 'm.fc bvxnjA x%&<r#m\ t mzwm * - 
frh'tzmm&ziizix^z. 

1 0 0 1 7 1 fci X , 7 -f Xjfp$!j i ^ij^5r 

4- i^*fn&-«igv— /i- k b mizmx'% &mm 
mmzm&t i z t ■& . 

[00 18] 

immi m 1 ii**Ht**ft*?aAtt«ffl]«*« 
»«t8WB-r * tix'^i o . m 2 ami iz^-tmmmm 
mmwm (*<n \ ) , ®3u®uz*tmtmm 
mmmmm ( •?■ «o 2 ) , ®4iiai t^t^ffif^s 

[0019] a^S5l5««@i^ttil0l8^^£IK 

#mmmm$mmz®mtm am) x% 
[0020] %&mx i^yftih m m^m&fr 

XftMib Ifz^yf y^r^M^tzm^Wc IX 

v^hcox, u ~ f w-Knr'U xmmmxcom&m 



(4 ) 



iiisi-^ie#2:# tTf?t> tx i mzMMttmm 
[0021311 x**mtz%$>%mmt ixvxm 

21. 2 , 21-3, 21., i, *0ift<r)T-tu?iSftfflsm<M[- 

umm i-r.. , t*< km-21-5 , »&^ts » 

?21- , -21-40^iJt-trif' Wfci LTl51-f StE^-t 
1, ' - 1 i ; _ 

I fc u - h 7 - - ^ r t ^ - ~ .1 v; 1 . ' ■ p ;r 

Wfc-ftl-KlSlTtW > . - • * '* 

i>±ia*ig^«^T"v2i.. B oM^iaK»j&<oTi? 
r- > ; 2i . s cam $ tih &n&k=f\2. mmm-mm 

S8HF21.4 jfi^OM 9 - K 7 V -JtfUbfcJWSil* I C 

-i--yri3, ia i cf"/7iv)Hg!^?^a-ri,^5g»ffi 

8JJJI24, J:tALfa^R-H2fc&f- ••/ 7-3 yf >•« 

2,23 fc **ti*ixmi&mm?fflp>*tfm?s 

Xdiz 9- K7V-A21OrA^x»a«tSC01OR 
«^7f?7"u v 7tt£JJjt*-4»5ittlllil4 ' fc £4"&< 

[00 22] frti. ±lc9-F7U-A21«>'-/t-<Ffr 
21. 8 (i ft i if ±34 L r' v-f xfS«5$ fc f 3S2'|h] fc A * $ 
tc^sgs^iT^i. fc 9 , •fcoiajjcf^WtfiHio 

Lfc*7 7 A A'jf A»16a K^-f $ 07L 
21a tfjiMSJiVCH*. 

[0023] 5tf ±iE#f - -y 7* =? V"r>*m , 2 
3 fcjWmfciin C^-'y7*13£9-F7U-A21<0 

«^12W«ffiS:±ie*jiSS^21. 7 S . 

[0024} ifc I Cf-'vT-Bii, ^tamiM 

$«?2i. 2 fc , r^n^e^ffl^>ftifi«ifei'HW!s« 
r 1 , \ / t ft? m.i 
m 3 t, a^*«s-JMHs«&B?2i. 4 t, 

**±B**F*«Ba- e i: s SEtAfl^ffifcgSfiSST 
21- 7 fc-f-ixftL««S-r«»„ 

[ 0 0 2 5 ] ^ >t1i I C*»713^If***a5itt 

mox'wn tfcjt 7t / ( / m xmea t mt*$z r* 

^gBi.:Qc7-j^byXl4a £J^!H*?Ll4b #JlM$*i 

wmwwmzmmsiu- x$i±ixmr/v- y 

'if W * 1 > J- 1 

21CD±K>--^ Kfi21- 5 ^aufflfflHJ§*14^BS t fif^" 
6 X 3 i:#r 9 .at? Z fc T\ E$i^#£*?4E£* 2 * 

[00 26] **!>3fe*^ffl4«c2T1i. 



\m%mm<v~m*mmmztLxv->t i cf-yr 

LT fc±lE3E^iSatt«IJIi24 ' T5fi|l)rS^S^ 
T\ 8fcfcf8£L-C V >fc 7 -f l> t MzmWj: 

w, <m?hzt%<mM%im^-~)i 
YmhztbK'%h, 

[0027 ] LTFH2-E14T'\ K*"S-"f ^iL* 2 <?)« 

7\s-j**7Ktm2x\ ^mmm-zi-i, 21. t , 2 

l- 3 , 21., t v— ;l/ 5 tJ i xfft&^ffl&x-r- x2 
l- 6 . 4*51^21. 7 {ivi-fix fc 13 1 TUJBJLfcfctfOT* 
9 . -fix-?'i-L«ffi3il3:f?lji-(f ^ /<-t, -t 9 {: J: 2 

[0028] ^ammmBT^tmmimmmmA 
x-Tptm iznm-th r> u xmw&x-h *zx\ 

@ 1 liZis it & #f - -v :T "J >t> '^22 , 23 fc3frjg-fl2fecfc 
IX I Cf 7 7°i3£l» 'J ~ K 7 ls-J*2WZtl?tl0)H9i%. 

- V7\s-&2w&^iii:xfxr-mm i xmm 
Lfcj: a K5i»<o^yr < ymmimixmscod 
-i) t^t«tti>. 

[0029]^ ^ (3-2) fcTpt JroClCfy 7°130 

h fc . m I C f - -y 7°13<?)^ffiSr (3-3) T*^t <t 3 KBBK 
T^jattffllB24-C^ A-t& i fc S . 
[0030] L*'*tt, @2tCfeftl ) T7SWX|«tfel*B 
SHlO«aBHttjl!&14' TH 1 TKHB LteDfl» J^14b m 

■omyn f ? mzmmm tx mmmu mm 

&fc. H4tf0(4-1) X'm-fWSiztt Z fc h . 
[00 3 1 ] WfS, Ei 2 ^rSM-A'-t^ 
tfifcftt. »-1M2l' t»J®L. !Et± 
siis-iV Fmi- 5 S-Ht3ga«^i<*14^!ffi(cf&-D Tffr 9 
msZbX\ 15fB<?Mt3K^«l4#2*H(4-2) t-^f i 

[0032] *^'4*«^fflil*2T-Ji» Jt»^12fcW 
JC-f 61S«tCiftltfc±iEIHI*^14bi: 9 - K7 L-—A21 
(?) y->l- F mi. 5 fc: K ft hixtzllli a fc * { *tJC Ltvi|> 
«t\ S»fti4b C^$iiTv^fl^*5«yyXi4 
a C«t &*jJ3JMRt X o-C*7 r ^ A'^^^f 4f 
* i < mfS^t^JS^S ; fc f/T^ § . 

[0033] 9 — F7 V~K2\<T>m^-)V Fit21 
- 6 A'TO^itiay-/l'Ka?«fc LTfM'C^S^T', 

--rmm- ma-osm tmrn- &zt vx- & & . 

[0 4 3 iUSi □ a - ^ '-fflif^ 
ft S S- 35(CS» & fc#>£S!8i§ ^fc fc 

«t*9, (5-D imm^^i'j-i'yi—^mm?: 

fss L t fc (5-2) (iSflS.BtiO^B J ^ Lfc fc <r> X'h h , 
[003 5] t^hhmsna-i) x-z<w&<nv-Y 

7 b-ix31fi. JilS 'J - F 7 F-A21tf0y-;l/ FA21- 5 
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/Wffc # tKjSWlllJWIcl4<0^ffl||*<* a*- U*S <£ o 

[ 0 0 3 6 ] iM. JilT03Ha4TKBflUfcIS* 
* 3 Sr 1 (5-2) t^Ti: ') tfi & Z k h . 

E 0 0 3 8 ] jORflHiWct LT<Z)£3<0«j£W£K<9j 

OflMt i w. I ti t WT'fc & . t-^t,0 5 "C"IM B J? L fc* 
#f*£tt 3 £ JBffl $ € 5 * k 1 6 1 6 T\ (6- 

i } immmmm^m mmm izmmwtm? 

h r > * (6-2) ttXjftft®tt«** Lfc0Y£>* . 

[00 39] w&®mmnm&*+®M(ri) r 
mmmmmco^m e a . _ta l Jt^^ai* 3 co 

r> Ttt A U»6 df + 1 r 4 61a jWBjSSfTC V ^ TH61 

[00 4 0] *LTTS!61<7>* + t'-r-f61a fcli, 
i^SrlMUfc Lfc±feft^x&frf*:3 SrUHfi'^W 

[004 1] i?t..!:.S!65K.ii. JJETWlCffllftabS 
*lfc**HiAtt 3<0^-;l/ KM-31- i xO?L21a fc tfJG 

■t & imizmm k ft a l t awfflBittuoaiffifcfti* 

Lf#S^65a i . SfJli±Affl<73^-h65b iA<S<t£, 

[00 42] f:T, ±3K5ICitLTW«Lfc*ailt:* 
4 J:JSTS61W* * t'f -f 61a (C0 5 
4 J % i ,l % -T 2#J fifl£|p| < J: ') K-fc -y -f <^ 
L T fuS?^ L fcft±JE±£65 1 HTFS51 fc OiSttTiBi 

i. 

E0043!fcT, ±Sf65«y-h65b *^Wfffl<0 
jSJ^«tfll4i ' mx-f h ZkT > - r , ^ V" ! J ^ ! r , 

-2) i.:-;rt,J; 3 (=flt^-f hZk -5 . 
[0044] **l>;)fc«TMi^4 Tti 'J — K 7 U-A 

vos-zv vmrnzftrnzmmm-rz ttc< mm 



[004 5] T . SI 

4i - *wm\uzm^.-th'mm<mmmuzh 
mmimzkph, mmkix<omw^mm, m 
m%&ix®m<g&<,zmnimx u -y ht$>i». 

[004 6] >fc*^ffli#:i:L C 
@7~09{i. 02 Tl^ I fz ■} - K 7 U - A2) £ jsEffl 
LT«^«*Sr Wt&^^f9li; Lfe tot'* 
t^*>*»il7c7){7-l) <i, H3Ttft^L!t*UB(c* 

5 U - K 7 1— A Sr I X K ^ !> „ 

[004 7] -e.TTliy- K7U- A21c7)i—/H<fr2] 

Sr. ^-^Kfr2L 5 «fL21a ^rA^^IM^* 

^i2t«{E-ri» i a cwitf s^^E , F®x'*hm 

m '0 IX (7-2) etwj. 

t o o 4 s ] o:.^x\ m4 nm itzmmmmim 
htmt mmmwrnx-mmmmmti . 

vi>&, 

[0049] t^hhzok znmmmmnMn 

07^(7-2) Kfc(t6JMHSf»i?«Sr|lft<±ET 
T A Lit 4Ht'f< 71a jWfM$ftT V ^ l> TS71 k 

[00 5 0]^ LTTS7K7)* ^ t'r < 71a tii, >— 
iV Y^U^X\t±m\2*mk Uc±E'J-K7 
l-'-A2i$-^kiS<-^'4p ' "? r > " ! 'H'^LTES 
JgLft*J:a*EI*S*i*v^St, xv ; x7 

[005 1 ]*^. ±S75tli«IIJBftAffl«y- I- 75a 

JBt:A&±iET^71«0df+tr-f71a 

- A2l %*<r>i,-n> K)-r2l- f , 16| < J: -) t-fe - y x 

* >^LT{ia^Ltft, i:lM75^^T^71k|l 

4- s-^A-rsciT. mmzi' tzm^fzmm 

5' £@ (8-2) ') m&t I Z 

[ 0 0 5 2] ffioT, lilTiiieU- F71-— A21«^>f 

! - 1 -\ i h k mz mm$tiy^z\- , - 

%m : m£# 5ZM9 -3 !cf#|> z k h . 

[00 5 3] 5 crM&'^X'li . m 

6 xim itzxm^mm t nwzmtmmm 
Tmhtifz±m^iMLiU' : --m<T>mmmBJ.nT'tmi 



[00 54] 

[00 5 5] %F*:3kW< r j£Wtl AA • r ' < k tZ 

ftm^izn tx i, m * - - ' x ' 

mx'b&m*mix\.^i)K mmm*?*v-v 
x-foh. 

[ ii 1 1 xmizz&mm&mm&Lzmmiz 

[ii2] ji 1 s umbo. 

1 ) . 

[03] mi (c Srtlt*««IBftiSKBJI2 ( * n 

2) . 

[ 04 ] 0 1 fc*1-|l»O$^gira0 ( *<r> 

3) , 

[05] mfflwrnamm zmmm. 

[06] 3tSf^«if*K0JS3<0fl»jjtWS:ttBW-*BI. 

[07] m¥m.&<7)mmm ixmizm 

[08 ] 3tt^tti*«fl!i<0lBft*ffi«:lSWt:SKB 

•tm {*<n2) . 

[01] 
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[09] m?-ffl*«s©fl&^}8^^lSW^^ 

fci«H-f£*«&ia. 

[ft-§-«f^] 

2,3,4,5 3KSm§£tt 

5 - %M : mz^$m 

6 

12 3t^(g«^) 13 IC 

-f- -jT 

mm 

14a &<&muyX 14b ha 

7L 

21,31 U-K7t— A 21' #tt 

21., ~2i- 4 ft-mmm iu y- 

2L 6 «ffS.Xf-y 23_ 7 
*F 

21a fL 

22,23 ^■yrayry^r 24 

31., i — /H<Jt 

4i- wmm 

61.71 Tffi 61a,71a 

62.72 -XyxnMJ 

65,75 ±S 65a ^ 

65b, 75a y-h 

[02] 




(9) 
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(5i)int.ci.« mmm- tfftmmm fi m$mm 

H 0 1 L 31/10 

(72)»»# ^ffi *_ (72) »M Z* mZ 



